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1
POSITIONING MULTIPLE IMPLANTS WITH
RESPECT TO SINGLE COORDINATE
SYSTEM

FIELD

The present disclosure relates to methods and devices for
preparing a femur and a tibia to receive an implant.

BACKGROUND

This section provides background information related to
the present disclosure, and is not necessarily prior art.
During knee surgery, such as total knee arthroplasty, the
femur and tibia are prepared to each receive an implant at a
position and orientation best suited to the patient’s anatomy,
s0 as to provide the patient with maximum range of motion
and comfort post-surgery. Various devices and methods exist
to facilitate alignment of tibial and femoral implants, and are
subject to improvement.

SUMMARY

This section provides a general summary of the disclo-
sure, and is not a comprehensive disclosure of its full scope
or all of its features.

The present teachings provide for a method for preparing
a femur and a tibia to receive implants. The method includes
mapping location of a femoral guide to a coordinate system
using a femoral position sensor mounted to at least one of
the femoral guide or another femoral surgical device during
preparation of the femur to receive a femoral implant. The
method further includes mapping location of a tibial guide to
the coordinate system using a tibial position sensor mounted
to at least one of the tibial guide or another tibial surgical
device during preparation of the tibia to receive a tibial
implant.

The present teachings further provide for a method for
preparing a femur and a tibia to receive implants. The
method includes mapping location of a femoral guide to a
leg mechanical axis using a femoral position sensor mounted
to at least one of the femoral guide or another femoral
surgical device during preparation of the femur to receive a
femoral implant at a position relative to the mechanical axis.
The method further includes determining a tibial mechanical
axis and mounting a tibial guide to the tibia relative to the
leg mechanical axis and the tibial mechanical axis using a
tibial position sensor mounted to at least one of the tibial
resection guide or another tibial surgical device during
preparation of the tibia to receive a tibial implant.

The present teachings also include a kit for preparing a
femur and a tibia to receive implants. The kit includes a
femoral position sensor configured to map location of a
femoral guide to a coordinate system. The femoral position
sensor is mounted to at least one of the femoral guide or
another femoral surgical device for preparing the femur to
receive a femoral implant. The kit also includes a tibial
position sensor configured to map location of a tibial guide
to the coordinate system. The tibial position sensor is
mounted to at least one of the tibial guide or another tibial
surgical device for preparing the tibia to receive a tibial
implant.

Further areas of applicability will become apparent from
the description provided herein. The description and specific
examples in this summary are intended for purposes of
illustration only and are not intended to limit the scope of the
present disclosure.
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DRAWINGS

The drawings described herein are for illustrative pur-
poses only of selected embodiments and not all possible
implementations, and are not intended to limit the scope of
the present disclosure.

FIG. 1 illustrates a method according to the present
teachings for preparing a femur and a tibia to each receive
an implant;

FIG. 2A illustrates a mechanical leg axis viewed along a
coronal plane;

FIG. 2B illustrates the mechanical leg axis of FIG. 2A
viewed along a sagittal plane;

FIG. 3 is a perspective view of a femoral positioning
guide according to the present teachings mounted to a
femur;

FIG. 4 is a perspective view of a femoral cutting guide
according to the present teachings mounted to a femur;

FIG. 5 is a perspective view of a tibial positioning guide
according to the present teachings mounted to a tibia;

FIG. 6 is a perspective view of a tibial cutting guide
according to the present teachings mounted to a tibia; and

FIG. 7 is a top view (anterior view) of a tibial trial bearing
according to the present teachings.

Corresponding reference numerals indicate correspond-
ing parts throughout the several views of the drawings.

DETAILED DESCRIPTION

Example embodiments will now be described more fully
with reference to the accompanying drawings.

With initial reference to FIG. 1, a method according to the
present teachings for preparing a femur and a tibia to each
receive an implant, such as during a total knee arthroplasty,
is generally illustrated at reference numeral 10. As set forth
at block 12, to prepare the femur the location of a femoral
guide is mapped to a coordinate system using a femoral
position sensor. The coordinate system may be any suitable
coordinate system of a patient’s leg, such as leg mechanical
axis A illustrated in FIGS. 2A and 2B. The mechanical axis
A extends from femur 50 to tibia 52. More specifically, the
leg mechanical axis A extends through a center of head 54
of the femur 50 to a center of a patient’s ankle opposite to
distal end 56 of the tibia 52.

The femoral guide can be any suitable femoral guide, such
as femoral positioning guide 110 illustrated in FIG. 3, or
femoral cutting guide 150 illustrated in FIG. 4. The femoral
positioning guide 110 generally includes an outer surface
112 and a bone-engaging surface 114 opposite thereto. The
bone-engaging surface 114 can be a patient-generic surface
configured to generally fit a plurality of difference patients.
The bone-engaging surface 114 can also be a patient-specific
surface configured to couple with a specific patient’s bone at
only a single location and orientation. When the bone-
engaging surface 114 is a patient-specific surface, it will
mirror the patient’s femur 50 at distal end 58 thereof,
including at least a portion of the patient’s condyles 60. The
patient-specific bone-engaging surface 114 can be based on
any suitable imaging of the patient’s femur 50, such as
three-dimensional imaging including a CAT scan or MRI
imaging. Various femoral guides including exemplary
patient-specific surfaces are described in the following
applications, for example, which are incorporated herein by
reference: U.S. patent application Ser. No. 11/756,057, filed
on May 31, 2007; U.S. patent application Ser. No. 12/211,
407, filed on Sep. 16, 2008; U.S. patent application Ser. No.
11/971,390, filed on Jan. 9, 2008; U.S. patent application
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Ser. No. 11/363,548, filed on Feb. 27, 2006; and U.S. patent
application Ser. No. 12/025,414, filed on Feb. 4, 2008.

With continued reference to FIG. 3, the femoral position-
ing guide 110 defines distal guide holes 116 extending from
the outer surface 112 to the bone-engaging surface 114. The
distal guide holes 116 are configured to receive guide distal
pins 118 therethrough and guide the distal pins 118 to the
femur 50. The femoral positioning guide 110 further
includes anterior guide holes (not specifically illustrated)
configured to guide anterior pins 120 to the femur 50. The
anterior pins 120 extend through drill guide or taper guide
130, which is a femoral surgical device. The drill guide 130
can be coupled to the femoral positioning guide 110 at the
anterior guide holes in any suitable manner, such as with a
taper fit. The anterior pins 120 are drilled into the femur 50
to form holes therein. The distal pins 118 and the anterior
pins 120 can each be any type of pin suitable for securing the
femoral positioning guide 110 to the femur 50.

A position sensor 132 can be mounted to, or be integral
with, the drill guide 130. Another position sensor 134 can be
mounted directly to, or be integral with, the femoral posi-
tioning guide 110. Both of the position sensors 132 and 134
can be included, or only one of the position sensors 132 and
134 can be included. The position sensors 132 and 134 can
be any suitable position sensors for identifying and mapping
the location of the drill guide 130 and/or the femoral
positioning guide 110 relative to a coordinate system, such
as the mechanical axis A. Location of the position sensor
134 will directly map the position of the femoral positioning
guide 110 relative to the mechanical axis A. The position of
the femoral positioning guide 110 can be indirectly deter-
mined and mapped relative to the mechanical axis A based
on the position of the drill guide 130 because the drill guide
130 is rigidly coupled to the femoral positioning guide 110
at a known orientation.

After the distal pins 118 and the anterior pins 120 have
been set and corresponding pin holes in the femur 50 have
been formed, the distal pins 118 can be removed and the
femoral positioning guide 110 can be removed from the
femur 50 by sliding it over the anterior pins 120. A distal
femoral box cutting guide, which is a femoral guide, can
then be slid onto the anterior pins to make distal cuts in the
femur 50. The distal femoral box cutting guide may also
include a position sensor, such as position sensor 158
described herein mounted to femoral cutting guide 150,
which is configured to map location of the distal femoral box
cutting guide to the coordinate system, such as the mechani-
cal axis A.

With reference to FIG. 4, after the distal cuts in the femur
50 have been made, the femoral cutting guide 150 may be
secured to the femur 50, such as by the distal pins 118 or any
other suitable pins extending into the holes formed in the
femur 50 when the distal pins 118 were driven therein. The
femoral cutting guide 150 generally includes an outer sur-
face 152 and an inner bone-engaging surface 154, which is
opposite to the outer surface 152. The femoral cutting guide
150 defines cutting slots 156, which extend from the outer
surface 152 to the bone-engaging surface 154. The cutting
slots 156 can be configured in any suitable manner to direct
a cutting instrument to the femur 50 to make cuts therein to
accommodate a femoral implant. The femoral cutting guide
150 can be any suitable cutting guide, such as a four-in-one
cutting guide as illustrated in FIG. 4.

The femoral cutting guide 150 further includes a position
sensor 158. Like the position sensors 132 and 134, the
position sensor 158 can be any suitable position sensor
configured to identify and map location of the femoral
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cutting guide 150 to a coordinate system, such as the
mechanical axis A. The distal femoral cuts and the cuts made
using the femoral cutting guide 150 prepare the femur 50 to
receive an implant, as set forth at block 14 of the method 10.

Mapping the positions of the drill guide 130, the femoral
positioning guide 110, the distal femoral box cutting guide,
and/or the femoral cutting guide 150 to the mechanical axis
A using position sensors 132, 134, and/or 158 respectively
will indirectly map orientation of the femoral implant to the
mechanical axis A, which will facilitate positioning of the
tibial implant so as to best mate with the femoral implant.
The positions of the drill guide 130, the femoral positioning
guide 110, the drill guides such as the drill guide 130 or the
distal femoral box cutting guide, and/or the femoral cutting
guide 150 will determine where the cuts for the femoral
implant will be made, and thus determine the ultimate
location and orientation of the femoral implant relative to
the mechanical axis A.

At block 16 of the method 10 for preparing a femur and
tibia to receive an implant, location of a tibial guide is
mapped to a coordinate system, such as the mechanical axis
A of FIGS. 2A and 2B, using a tibial positioning sensor. For
example and with reference to FIG. 5, the tibial guide can be
atibial positioning guide 210 configured to couple to tibia 52
at proximal surface 70, which can be at the tibial plateau,
and anterior surface 72. The tibial positioning guide 210
includes an outer surface 212 and an inner or bone-engaging
surface 214, which is opposite to the outer surface 212. The
bone-engaging surface 214 can be generic to a plurality of
different patients, or can be a patient-specific surface con-
figured to couple to the patient’s tibia 52 at only one
position. The bone-engaging surface 214 can be prepared
based on any suitable imaging of the patient’s tibia 52, such
as three-dimensional imaging from a CAT scan or MRI, for
example. Various tibial guides including exemplary patient-
specific surfaces are described in the following applications,
for example, which are incorporated herein by reference:
U.S. patent application Ser. No. 11/756,057, filed on May
31, 2007; U.S. patent application Ser. No. 12/211,407, filed
on Sep. 16, 2008; U.S. patent application Ser. No. 11/971,
390, filed on Jan. 9, 2008; U.S. patent application Ser. No.
11/363,548, filed on Feb. 27, 2006; and U.S. patent appli-
cation Ser. No. 12/025,414, filed on Feb. 4, 2008.

The tibial positioning guide 210 defines openings extend-
ing from the outer surface 212 to the bone-engaging surface
214, which are configured to receive and direct anterior pins
216 to the anterior surface 72 of the tibia 52. The anterior
pins 216 can be any suitable pins for securing the tibial
positioning guide 210 to the tibia 52 at the anterior surface
72 thereof. The anterior pins 216 can be guided through the
tibial positioning guide 210 by anterior drill guide 218,
which can be a femoral surgical device removably coupled
to the tibial positioning guide 210, such as with a taper fit.
The anterior drill guide 218 can include a position sensor
220, which can be any suitable position sensor configured to
map location of the anterior drill guide 218 to a coordinate
system, such as the mechanical axis A. Because the anterior
drill guide 218 is fixably coupled to the tibial positioning
guide 210 at a known orientation, mapping location of the
anterior drill guide 218 to the mechanical axis A makes it
possible to determine the location of the tibial positioning
guide 210 relative to the longitudinal axis A.

The tibial positioning guide 210 further defines openings
extending from the outer surface 212 to the bone-engaging
surface 214 that are configured to receive and direct proxi-
mal pins 224 to the proximal surface 70 of the tibia 52. The
proximal pins 224 can be any suitable pins configured to be
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driven into the tibia 52 in order to affix the tibial positioning
guide 210 to the tibia 52. The proximal pins 224 can be
guided through the tibial positioning guide 210 by proximal
drill guide 222, which is configured to be coupled to the
tibial positioning guide 210 at the guide holes accommo-
dating the proximal pins 224 in any suitable manner, such as
with a taper fit. The proximal drill guide 222 is a femoral
surgical device, which can be fixably coupled to the tibial
positioning guide 210.

The proximal drill guide 222 can include a position sensor
226. The position sensor 226 can be any suitable position
sensor configured to permit mapping of the location of the
proximal drill guide 222 relative to a coordinate axis, such
as the mechanical axis A. Because the proximal drill guide
222 is rigidly coupled to the tibial positioning guide 210 at
a known orientation, the position of the tibial positioning
guide 210 with respect to the mechanical axis A can be
determined based on location of the proximal drill guide 222
with respect to the mechanical axis A.

The tibial positioning guide 210 can further include a
position sensor 230 mounted directly thereto. The position
sensor 230 can be any suitable position sensor configured to
map position of the tibial positioning guide 210 with respect
to a coordinate system, such as the mechanical axis A.
Because the position of the tibial positioning guide 210 will
determine the position of the tibial implant, the position of
the tibial implant relative to the mechanical axis A can be
determined based on the position of the tibial positioning
guide 210 relative to the mechanical axis A.

After the anterior pins 216 and the proximal pins 224 have
been set, the proximal pins 224 can be removed and the tibial
positioning guide 210 can be slid off of the anterior pins 216.
With additional reference to FIG. 6, a tibial guide, such as
a tibial cutting guide 250, can be slid onto the anterior pins
216 and positioned against the anterior surface 72 of the tibia
52. The tibial cutting guide 250 can be any suitable cutting
guide, such as a cut block defining a guide slot 252 config-
ured to direct a cutting instrument to the tibia 52 in order to
make tibial cuts at proximal surface 70.

The tibial cutting guide 250 includes a position sensor 254
mounted thereto. The position sensor 254 can be any suit-
able position sensor configured to map location of the tibial
cutting guide 250 to a coordinate system, such as the
mechanical axis A. Because the position of the tibial cutting
guide 250 with respect to the tibia 52 corresponds to the
position and orientation of the tibial implant, the ultimate
location of the tibial implant with respect to the mechanical
axis A can be determined based on the position of the tibial
cutting guide 250 with respect to the mechanical axis A.

After the tibial cutting guide 250 is mounted to the tibia
52, a distal tibial reference point is established at distal end
56 of the tibia 52 and the mechanical axis of the tibia 52 is
determined. The position of the tibial cutting guide 250 can
then be adjusted based on the mechanical axis of the tibia as
well as the mechanical axis A in order to prepare the tibia 52
to receive an implant at optimal orientation relative to the
femoral implant. The tibia 52 is prepared to receive an
implant at block 18 of FIG. 1. The proximal surface 70 of the
tibia 52 is resected using the tibial cutting guide 250 after the
optimal position of the tibial cutting guide 250 is deter-
mined.

After the tibia 52 has been prepared to receive the tibia
implant at block 18, a trial reduction can be performed at
block 20 of the method 10 (FIG. 1) using a tibial surgical
device, such as the tibial trial bearing 310 illustrated in FIG.
7, for example. The trial bearing 310 includes a position
sensor 312, a first load sensor 3144, and a second load sensor
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314b. The position sensor 312 can be any suitable sensor for
mapping position of the trial bearing 310 relative to a
coordinate system, such as mechanical axis A and/or a
mechanical axis of the tibia. The load sensors 314a and 3145
can be any suitable load sensing device for measuring load
on the trial bearing 310 during trial reduction in order to
facilitate positioning of a final tibial bearing implant. The
first and second load sensors 314a and 3145 can be arranged
at any suitable position on the trial bearing 310. For
example, load sensor 314a can be on a lateral side of the trial
bearing 310, and load sensor 31456 can be on a medial side
of the trial bearing 310. Although the trial bearing 310 is
illustrated as including two load sensors, any suitable num-
ber of load sensors can be provided. For example, one load
sensor can be included, or more than two load sensors can
be included.

At block 22 of the method 10 of FIG. 1, the resection of
the tibia 52 can be validated using the load sensors 314a and
314b. At block 24, upper tibial rotation and long leg align-
ment can also be determined based on feedback from the
load sensors 314a and 31456 during trial reduction.

The trial bearing 310 can also be used to prepare the tibia
52 to receive a tibial implant at block 18 of the method 10
(FIG. 1). For example, the tibial cutting guide 250 can be
connected to the trial bearing 310, and thus the position of
the tibial cutting guide 250 can be determined based on the
position of the position sensor 312 of the trial bearing 310,
thereby eliminating the need for the position sensor 254 of
the tibial cutting guide 250. The trial bearing 310 can be
seated at the proximal surface 70 to align the tibial cutting
guide 250 relative to the mechanical axis A and the tibial
mechanical axis. After the optimal position of the tibial
cutting guide 250 is achieved, the tibia 52 can be cut by
directing any suitable cutting instrument through the guide
slot 252. The position sensor 312 is optional and need not be
included, such as when the trial bearing 310 is not used
during preparation of the tibia 52 to receive an implant.

Use of each one of the position sensors 132, 134, 158,
220,226, 230, 254, and 312, as well as the load sensors 314a
and 3145 may require activation and calibration prior to use.
For example, if any one of the position sensors 132, 134,
158, 220, 226, 230, 254, and 312 include an accelerometer,
then the accelerometer may have to be calibrated to identify
where it is in space with respect to the coordinate system,
such as the mechanical axis A or the tibial mechanical axis.
The position sensors 132, 134, 158, 220, 226, 230, 254, and
312 can be any suitable sensors, such as electromagnetic
sensors, RF sensors, micro-electromechanical sensor
(MEMS), and accelerometers. The load sensors 314a and
314b can be any suitable type of load sensors, such as
piezoresistive force sensors and MEMS. The position sen-
sors 132, 134, 158, 220, 226, 230, 254 and the load sensors
314a and 3145 can be configured to communicate with any
suitable receiver or receivers located about the operating
room.

The present teachings thus permit mapping of femoral and
tibial guides to a single coordinate system, such as the
mechanical axis A. The femoral guides, such as guides 110
and 150, can be mapped directly to the mechanical axis A
using position sensor 134 for the guide 110 and position
sensor 158 for the guide 150. The tibial guides, such as
guides 210 and 250, can be mapped directly to the mechani-
cal axis A using position sensor 230 for the guide 210 and
position sensor 254 for the guide 250. The position sensor
312 of the trial bearing 310 can be used to map the guide 250
to the mechanical axis A as well, such as when the trial
bearing 310 is coupled to the guide 250.
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Other femoral surgical devices including position sensors
can also be used to map the femoral guide 110 to the
mechanical axis A, such as the drill guide 130 including
position sensor 132. Other tibial surgical devices including
position sensors can also be used to map the tibial guide 210
to the mechanical axis A, such as the anterior drill guide 218
including position sensor 220 or the proximal drill guide 222
including position sensor 226.

From the position of the femoral guides 110 and/or 150
relative to the mechanical axis A, the position of the final
femoral implant relative to the mechanical axis A can be
determined. From the position of the tibial guides 210 and/or
250, the position of the final tibial implant relative to the
mechanical axis A can be determined. By varying the
positions of the femoral guides 110/150 and/or the tibial
guides 210/250 relative to the mechanical axis A, optimal
orientation of the femoral and tibial implants relative to the
mechanical axis A can be achieved.

The foregoing description of the embodiments has been
provided for purposes of illustration and description. It is not
intended to be exhaustive or to limit the disclosure. Indi-
vidual elements or features of a particular embodiment are
generally not limited to that particular embodiment, but,
where applicable, are interchangeable and can be used in a
selected embodiment, even if not specifically shown or
described. The same may also be varied in many ways. Such
variations are not to be regarded as a departure from the
disclosure, and all such modifications are intended to be
included within the scope of the disclosure.

What is claimed is:

1. A method for preparing a femur and a tibia to receive
implants comprising:

mapping location of a femoral guide to a leg mechanical

axis using a femoral position sensor mounted to at least
one of the femoral guide or another femoral surgical
device during preparation of the femur to receive a
femoral implant;

determining a tibial mechanical axis; and

mapping location of a tibial guide to the leg mechanical

axis and the tibial mechanical axis using a tibial posi-
tion sensor mounted to at least one of the tibial guide
or another tibial surgical device during preparation of
the tibia to receive a tibial implant.

2. The method of claim 1, further comprising mounting
the femoral guide to the femur such that a patient-specific
bone-engaging surface of the femoral guide mates with the
femur.

3. The method of claim 1, wherein mapping location of
the femoral guide and the tibial guide to the leg mechanical
axis includes mapping location of the femoral guide and the
tibial guide to a mechanical axis of a leg including the knee
joint.

4. The method of claim 1; wherein the femoral guide
includes at least one of a cutting guide, a generic femoral
positioning guide, or a patient-specific femoral positioning
guide including a patient-specific bone-engaging surface
configured to mate with the femur at only a single position;
and

wherein the tibial guide includes at least one of a cutting

guide, a generic tibial positioning guide, or a patient-
specific tibial positioning guide including a patient-
specific bone-engaging surface configured to mate with
the tibia at only a single position.

5. The method of claim 1, further comprising at least one
of the following: coupling the other femoral surgical device
to the femoral guide; or coupling the other tibial surgical
device to the tibial guide.
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6. The method of claim 1, further comprising mapping
location of the tibial guide to the leg mechanical axis with
the tibial position sensor mounted to a trial tibial bearing
coupled to the tibial guide, the trial tibial bearing constitut-
ing the other tibial surgical device.

7. The method of claim 1, further comprising performing
a trial joint reduction using a load sensor included with a
trial tibial bearing constituting the other tibial surgical
device.

8. The method of claim 1, further comprising performing
atrial joint reduction using a load sensor coupled to the tibial
guide.

9. The method of claim 1, further comprising determining
atibial mechanical axis, positioning the tibial guide based on
location of the tibial mechanical axis, and resecting the tibia
using the tibial guide.

10. The method of claim 9, further comprising validating
the resection using a load sensor, and determining both
optimal tibial rotation and long leg alignment.

11. A method for preparing a femur and a tibia to receive
implants comprising:

mapping location of a femoral guide to a leg mechanical
axis using a femoral position sensor mounted to at least
one of the femoral guide or another femoral surgical
device during preparation of the femur to receive a
femoral implant at a position relative to the mechanical
axis;

determining a tibial mechanical axis; and

mounting a tibial guide to the tibia relative to the leg
mechanical axis and the tibial mechanical axis using a
tibial position sensor mounted to at least one of the
tibial resection guide or another tibial surgical device
during preparation of the tibia to receive a tibial
implant.

12. The method of claim 11, further comprising perform-
ing a knee joint trial reduction using a tibial trial bearing
including a load sensor.

13. The method of claim 11, further comprising perform-
ing a knee joint trial reduction using a tibial trial bearing
including a load sensor and the tibial position sensor.

14. The method of claim 11, further comprising at least
one of the following: coupling the other femoral surgical
device to the femoral guide; or coupling the other tibial
surgical device to the tibial guide;

wherein the femoral guide includes at least one of a
cutting guide, a generic femoral positioning guide, or a
patient-specific femoral positioning guide including a
patient-specific bone-engaging surface configured to
mate with the femur only at a single position; and

wherein the tibial guide includes at least one of a cutting
guide, a generic tibial positioning guide, or a patient-
specific tibial positioning guide including a patient-
specific bone-engaging surface configured to mate with
the tibia only at only a single position.

15. A system for preparing a femur and a tibia to receive

implants comprising:

a femoral position sensor configured to map location of a
femoral guide to a leg mechanical axis, the femoral
position sensor mounted to at least one of the femoral
guide or another femoral surgical device for preparing
the femur to receive a femoral implant; and

a tibial position sensor configured to map location of a
tibial guide to the leg mechanical axis and a tibial
mechanical axis, the tibial position sensor mounted to
at least one of the tibial guide or another tibial surgical
device for preparing the tibia to receive a tibial implant.
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16. The kit of claim 15, wherein the femoral guide is at
least one of a cutting guide, a generic femoral positioning
guide, or a patient-specific femoral positioning guide includ-
ing a patient-specific bone-engaging surface configured to
mate with the femur at only a single position.

17. The system of claim 15, wherein the other femoral
surgical device is configured to couple with the femoral
guide.

18. The system of claim 15, wherein the tibial guide is at
least one of a cutting guide, a generic tibial positioning
guide, or a patient-specific tibial positioning guide including
a patient-specific bone-engaging surface configured to mate
with the tibia at only a single position.

19. The system of claim 15, wherein the other tibial
surgical device is configured to couple with the tibial guide.

20. The system of claim 19, wherein the other tibial
surgical device is at least one of a tibial trial bearing without
a load sensor, a tibial trial bearing including a load sensor,
or a drill guide.
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